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In gencral the second edition of Technical Drawing
I/Metal Trades is a reprint of the firsi odition. In case of two
exercises, however, it was found nceessary to change the contents
and the sequence slightly. It is therefore, pointed out that sheet No.
14 (14.1,14.2,14.3) and sheet No.25 are no more exactly matching
with the respective topies of the Master plan Curriculum, :

To increase the possibility of practicing the new
skills 20 additional exercises have been added to the course. Their
placement within the sequence of the different topics can be found
aut from the list of contents.

Revised Edition 1994,

The (hird cdition of Technical Drawing 1 (TT P.7)
for Metal Trades is in your hand with some changes in the edition.
It was felt that some drawings have greater degree of difficulty as
compared to the knowledge of the learner of this subject. In view
of this, exercise: Ma.5, 6,7, 9, 12, 14, 19, 27, 28, 30, 33, 35 and 39
are simplificd by reducing its degree of difficulty enabling the
learner to understand the concepts of drawing casily. Morcover, it
was felt that some information material should also be provided
alongwith exercises. For this purpose information sheets No.l, 4,
12.1, 30 and 33 have been added. The additional exercises No. 28.1,
29.1, 29.2, 33.2, 41.1, 44 and 44.1 arc also included. In order to
inculeate the habit of work at home drawing sheets No.1.2, 2.1, 3.1,
282, 29.3, 33.3, 35, 39.1, 42 and 442 are provided as home
assignments.

It is hoped that the changes in this edition will prove
useful. Suggestion to improve the series TTP-7 shall be welcomed
and appreciated.

Prepared and published under the Pakistan-German Technical
Training 'rogramme by:
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

14-A Babar Block
New Garden Town, Lahore-16.
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Thickness of Lines Drawing Instruments
0,5 mm: visible outlines pencil No. HE and H
0,3 mm: invisible edges ruler (30 cm, mm-scale)
0,2 mm: centre lines, square set (45° and 60°)
dimension lines rubber, pencil sharpener
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Complete the pattern in firm line.

7
Complete the lines accorxding to the given sequence.

Home Assignment No. 1
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The rectangular prism (a= 30 mm,
C b= 40 mm, c= S50 mm) is printed
b in cavalier projection.

a Area "A" is represented true to
c size and shape.

B The third dimegsion is shown under
an angle of 45 . The length of "b"

c A ¢ /\ is half that of the natural size.
= The areas "B" and "C" appeaTr

b Jg', distorted.

Exercise: Draw the cavalier projection of a flst (60 mm x 20 mm
x 200 mm). The cross-secticn (60 x 20) should be
parallel to the picture.
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Draw the cavalier projection of the clamp part.
Area "x" ghall be parallel tn the picture plane.
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views of the given object.

Mark the wvisible corners
in all three views with 3
the corresponding numoers.
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= 1 2 5 ; 1
| i /
5 . G
1 i
I
|
|
z !
SID |
I
] L]
| 3 4 [} 3
1
Tl e o B a
'}' \l\-l (A P
' S b 7 e
% /
A
e
i 2
Lengths 1-5 &and 2-6 In englneering drawings the true
‘are half those of shapes and sizes of the various
the true size. surfaces have to be shown.
Exercise. uraw the side and plan £ b
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ENTER THE CORRECT NUMBERS
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ENTER THE CORRECT NUMBERS
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Build each body shown from two equal
: =| wooden blocks or matchboxes.
' | Place it in front of you in a'way that
| l tiie elevation is directed to you.
The assembled body is tc be
considered cne solid part. |
O Therefore, no edge here! b
10
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Sheet No. 11 shows nine three-view drawings. Each of Lhese
corresponds to one body sShown above.
Enter the riicht number of the three-view drawling into
the circle.
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING Teshnical
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Drawing
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Draw the missing view.

=
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Find the correct views (1- 21) belonging to the badies(A-U),

Example.
When you look at body"A"inthe lirection of the arrow you will see view' 10"
e —BODY. VIEW ]
A - B C 1 2 3 A ho
a B
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Dimensioning - Flat Workpieces -

Fules for Dimensioning

60 1. Dimension lines should
be spaced aboul 8 mm
from the edges of the
object.

Z. Dimension lines should
be interrupted by dimen-
sion gaps to take the
dimension figures.-

1. Parallel dimension lines
shall be adequately
spaced from one another,
the separation being as
uniform as possible and

2 - ——75 - not less than 5 mm,

4. No other lines of any

I35

T e
|

n

=

g

x

== f ¥ kind should run through
w . & thick dimension lines.
i = i :
| My R 5. Projection lines are
allowed to run through
{ each other.
’ 6. Dimensioning has to be
L e —— carried out from
. _-J suitable reference
= 50— edges.
J ‘- 30 *—-—*‘ 15 —
_j |_ L Exercise:
£y ' [ Mark the two reference
i edges in each of the l
ey T .n% iiven steel sheeks with
b ] b an TEY.,
0 & thick |
1 !
— «0 25
e = ?5 - —— o
= =
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e — S —
Thick Smm
- ——— — ——
e—— —— — . e | -
Thick 8mm
e — -
e — T Pt - —-:
|
Thick 10mm
11 o |
E » o
Exercise.
Eenter the dimension.
T
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING gﬂcmiwl
rawing
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Dimensioning

PAK_GERMAN TECHNICAL TRAINING PROGRAMME Jas =

Example I Example II
—~ 10 |~ po—25 —uy — 25—
—— !
T | f
[ E_'] i ' ﬂ
o I |
| w
) ' [ e Cl o
~T | (]
=
i 1 1
L4 ! : w
|
t L ! *
=l Te]
20 =
Note:=Give only as many dimensions ®8 necessary.
=Avoid dimensioning at invisible (broken) lines.
=The centre line (dot-and-dash-line) is an important
help for dimensioning symetrical work pieces.
Exercise: Draw the side views and enter the dimensions.
|
|
e J
. -
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Draw the side views,

Enter the dimensions.
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(2§ |- Drawing true to scale

Engineer ing drawings must always
be prepared true to scale.

= Wwhen the job to be drawn 1s too
I small an enlarged scale can be
used.

When the job to be drawn is too
p—— — 25 ) —— —]‘ big a reduced scale can be used.

{—— 12—t §
/ } Standard Scales
| I
4

] - m(: Full (plain): 111
- Enlarged: 2:1, 5:1, 10:1
Scale 2-+1 : 2 thick | } Reduced: 1:2.5, 1:5, 1:10

e ‘. " -‘—
e ()

Note; - the dimensions given in the drawings - also in enlarged
or reduced scale - always indicate the actual size,

- the size "25" = helpful for cutting the raw length -
is given in brackets, since otherwlse the drawing would
be over dimensioned,

- both ways of indicatingrthe size of the radii ((1) and (2))
are correct. -

[ 1=

— %

Exercise:

Draw the part
in 5 times

enlarged scale
and enter all
dimensions. i

Scale 5:1

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING . Technical

Drawin
PAK-GERMAN TECHNICAL TRAINING PROGRAMME - Mo 169'




Scale: 1:1

3 thick

[ = ]
- /
GF
- 130
Bcale: 1:5
The selection of scale ":5 prcoves
a2 to be too small for an engineering
Athick S drawing in this case.
“*——;1 ;
A
~
B (e A8
e— 130

Scala: 1:22.5

Exercise:

Draw the steel
sheet true to
scale.

Enter the dimen-
sions.

Technical

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHNICAL TRAMING PROGRAMME Drawing
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Draw the side view!

120

70

175 -

-

25

-

o——75 ——=|

Draw the side view. Enter the dimensions.

ML SR ) a8, SR VeSS

—— o ——
e - -

e

G R

et L

Scale; 2:1

ol
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CylindricAl workpieces

"*5—157425 | All necessary information
. can be taken here from the

Q? elevation alocne.
T h— Onily this view is there-
u wn fore required.
un LY e et 1 ] e
1

\%‘ b
,.._15_ﬁ
110

Exercise: Draw the bolt in full scale with alTl dimensicns.

Scale: 1:7

To determine the shape of Exercise: Enter the dimensions!
this flange one view would
not be sufficient.

e

S ——

Scale: 2:1

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING Technical
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FAN-GERMAN TECHMILAL THAINING PROGRAMME

suerface v ¥ymbolas
surface Surface quality
symbols obtained by el
Approximate Clean casting ki
symbol r&z_l Clean forging
Rough sJcores may be felt
One’ trisngle ’Ll machining and viasible
: Smecoth Scores s8%ill wvisible
Iwo triangles ’Ll machining to the naked eye
Fine Scores must not be
Three triangles J:m—] machining visible any longer
Entry of Surface Symbols
Impractical Practical
- .rxd-.'!r ) u&ﬁ.
4 # b5, l 1X&5 . R -
; " J;"'-‘E_--.ﬁ | w 44 i
o M 0 2 g . =2
= TG e 9 - M L e - — -
Ny - - - o
i T %l | T
| Al | L f
20 p— _25 —— i
R o fz = == s
s e e 35 el
Part 1 Part 2 17 (ve) 2% (v2)
Exercise:
— 20—
‘} ’_1 = IJ .
TRE £ 1
oy = ;q n <] | o 3
0 e O
pa¥a)
Part 3
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING ’}-l;echr_lieul
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Draw parts 1 and 2 of the prismatic guide way in t ee views
each with all necessary dimensions and surface symbols.
8liding surfaces to be fine machined, all others rough mack’

Part 1 4 _"1 Part 2 I———55
D! S F J
=1 t?l J| ,f:t
10
'54,” l : i
e 60 =l0e=t—35 ——
Part 1
2 (I
-
Fart 2
=
A

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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W ihe assembled prismetie guide way in three
1 ungions to be taken from sheet No. 21.

ELEVATION ,///

1

#

&

L

views.

FAK-GERMAN TECHNILCAL TRAINING PROGRAMME
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Tolerances

Basic definitions

Nominal size: $ 25.0 mm
Maximum size: g 25.1 mm
j Minimum size: g 24,9 mm
i Upper off-size: # 0,1 mm
g Lower off-size: - 0,1 mm
* Tolerance: 0.2 mm

Fill in the off-sizes!

Nominal sige: 30,00| 40.0 J
Max, size: 30.05| 39.9 §¢
Min. size: 29.90| 39.8 a
Upper off-5,: +0,05 -0,1 *
Lower off=-s.: -0,10 -0.2
Tolerance: 0..15 0.1 g I.D.':.'; =i
24111 in the.blanks!
: Nominal s.: @ 32 020 50 20
j | Max. 8.:
o peo
- -— -+ = Min. 5.:
Lot} o
T )
$ Y Upper o.8.:
2048 Lower 0.8.:
+0,1 -
Tolerance:
s B 0.1 ————
-——’LD 1—-—‘-

e—28131 —»-

|
|

]

1

Nominal s.: & 40.00 | § 30.00] ¢ 20.00] 43.0 i

Max.B.: d 40.10 o 30.05 g 20.15 43,1 ]

Min.s.: 4 29,95 | 4 30.00| ¢4 19.95 | 42.9 :

Upper 0,88 +0.,10 +0,05 +0.18 +0.1 :

Lower 0.8.: =0.,0% 0,00 +0.05 =0, 1 1
Tolerance: 0.15 0.05 0,20 0.2

e e e ]

|
|

4]

[}%2&
430

p

Exercise: Go® back to drawing on top of sheet No.21.

The off-sizes are
Which pair of off-sizes belongs to which

-Unﬂﬁ

an

4 +3.025_

of the two parts? Pill in!

o

EVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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Assembly of three parta

To get this workpiece properly
functioning, the following sizes
are to be maintained:

Fork

Nominal size g10 12

Maximum size g10,10 12,2
Minimum size £10.05 12.7

Lever
Nominal size ¢10 12
Maximum size g 9,95 12.0
Minimum size g 9.90 17.9

Item Deseription Pin
1 Fork Nominal size g10
2 lLever Maximum size $40.05
1 Pin Minimum size g 9.95
- ==

Exercise:

Fill in the correct off-sizes!

dI..I"l
%] 20 -
: 4 |
1 s p—so—r
= {
e R
i
Ly
o
f un
o
n’.-
. f/
J S -
!
i 2
- -3
-5 2l & i : =
e = ‘\\L" -
l e -Il__é—-\-\‘L !
{12 |l | \\\_ ;
e[ DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING Technical
. I} *
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.ﬂ
! FITS & TOLERANCES (ITU)

; F-;:’x'?'//ff;i E;.}//,’/ff] }ﬁf,-f,«;-»;f/J
F fa‘ . ,-‘" ",- - s
403, 44l 136, 398. 02, «0 398, <0 02 398

Fxercise: Calculate the offsizes from the given maximum and mini-
mum sizes and enter them together with the nominal sizes (40)!

M

'Ja. Exercine:
Parte 1 and 2 have to be
shown in assembled posi-
tion In elevation and
plan view (scale J:0).
The wideth of the quide of part 1 has
the-offsizes <« 0.) and 4 D. 1. The rep-

pretive affalzes of part 2 are O and
- a.2, The fit has to be entered for
the t«0 parts together.

. !
A

|
|

== s

shaft: max. size 20.00 ZJ
min. size 19.80 .
llele: min. size 20.00 EEALEI —_—

max. size 20.15

Exercise: The two parts have to be shown assombled with Ll
respect ive offslzes (scale 2:1)!
L Tee—m—— L S E.

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING Technical
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REFERENCE FACES

‘ f
| i t T .
w - == ol MY e 2
™~ b8 - o~ - -
- i i bl 1 ;
1 3

— 15 =

e—————— B —— ——
No referernce face considered. Reference face considered.

veguence pf Operation

Face one side and drill a centre.

FPace other side and drlll a centre. —=length 64 mm required

Clamp beitween centres,

furn @ €5, length approx. 40 mm.
heclamp in reversed position.

g WM B O RS e
. =

'urn ¢ 15 —= length 35 mm requir®d

-1
-

Turn @ 10- =t et —— = length 15 mm required

1:&5

Exercise

Uimension the above bolt. Consider the reference face
according to the necessary sequence of cperation.

Sizes: Big dia 30 mm, length 35 mm, dia tolerance Z 0.

smooth machined

Medium dia 18 mm, length 35 mm, dia tolerance : 0.0%

fine machined

Small dis 10 mm, length 50 mm, dia tolerance

fine machined

0.02

-+

oD

-G::
.0

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
% FaK GERMAN TECHNICAL TRAINING PROGRAMME _ Ezdwigﬁ
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Drawing from models

Exercise:
Draw the ANGLE SUPPORT in three full
scale views.

Enter all necessary dimensions aml
surface symbols.

Measurements to be taken from the model.

Consider reference surfaces when
dimensioning.

Exercise:

Draw the ANGLE OUPPORT in
thres full scale views.

Enter all necessary dimensions
ond surface symbols.

Measuremants to be taken from
the model. 7

Conaider reference surfaces
when dimensioning. P Elevalion

Tolerancesn:

distance base - centre of + DL
hole o'

hole dia = 0.05

-

width of rTecess

i+
& PO
Y

8]

depth of recess

Dirawing
pax ke enan ticanical traranG prociadee - D

% DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING Technical
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Drawing from Models

Exercise:

Draw the workpicce in one full
scale view.

Enter all necessary dimensions
and surface symbols.

Consider reference surfaces in
accordance with the likely
sequence of turning operations.

A

i
22

Tolerances:

Across flat size of 0

Syuare =0.1

All dias +0.05
Excrcise:

Draw the STEPPED BOLT in
one full scale view.

Enter all necessary dime-
nsions and surface symbols

Consider reference surfa-
ces in accordance with
the likely sequence of
turning operations.

Tolerances:

pcross flat size of

(

Sguare =0.1
% All dias £0.05
OEVELOPMENT CELL FOR SKILLED LABOUR TRAINING Techntcal

Drawang
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Drawing from Models

Exercise:

Nraw the BRACKET in three full
scale views,

Enter all necessary dimensions
and surface symbols.

Measurements to be taken from
the model.

Consider reference surfaces 1in
accordance with the actual
machining process when cimensir
oning.

Tolerances:

+0.05

bore dia 0

distance of base +0.1
+o centre of bore -7
total length -0.1

length of the bored
peortion. +0.1

Draw the BEARING BLOCK in
three full scale views.

Enter all necessary dimensions
and surface symbols.

Mcasurements to be taken from
the model.

consider reference surfaces in
accordance with the actual
machining process when
dimensioning. -

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING Technical
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Drawing from Models

Exercise:

Draw the PLUMMER PLOCK.
in three full scale views,

Enter all necessary dimern-
sions and surface symbols.

Measurements to be taken
from the model,

Considar reference sur-
faces in accordance with
the actual machining
process when dimensioning,

Tolerances:

bore dia +g.05

distance of base 201
to centre of bhore ="

o
total length 0.1

length of the bored
pertion :0 ;

Exercise:

Draw the LEVER in two full scale

views.

Enter all necessary dimensions and

surface symbols.

Measurements to be taken from the

model .

consider reference lines in accord-
dance with the likely sequence of

machining when dimensioning.

Tolerances:
e es

centre distance e

¥
+0,085
internal dias ps

@

95

=

No. 28.2
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Pyramid Cone
b
B
Frustun of Pyramid Frustum of conc

.

Excreige: Draw the side views.

6

-t

—

. Note: Only one view is required
N when the symbols for dia

Workpieces with aquare
crosass section arc drawn

with two additicnal

;>+ Or square are given.
! g ;
M diajonal lines.

= DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING- Technical
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NQ.29




Exercirsc: Draw the side wview.

T e
&

——— i —

Exercise: Oraw Ethe side vicw,
bl A T 2o s

DEVELOPMENT CELL FOR SKILLED LABOUR T8 AIYING
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Exercise:

Draw the side view.

Exercise:

—

Draw the slde view.

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PRR Cf AN TECHMICAL ITHAINING PROGRAMME _-
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Exercise:

Draw the workpiece with all necessary dimensions.

Home Assignment No. 5
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®

<
el

NG PHOGHA T

TN
[ (Hi
D Pictorial Views -
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Allocate the views 1 - & to the corresponding drawlings.

Enter their numbers in the circles concerned.

O

G H

& ®

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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J Dimensioning of Cones pae——— 38—
h‘ﬂ‘ﬂ—
d
Ih r_‘ 1 _-T II. )
‘f I T f‘\__ X
(] o e
! [ I B E
I 4] L |
f | —_— %- _pj:iﬁ ._1g_ﬁ.p_
| N
|

|

Cone with a simple cone angle

e ——
Conical workpiece made
out of sheet metal. = that ¢ eaaily Ha measured
(e.gs 307, 457, 60°)
“
3?;
III. Taper 1 : x = —-1—D 2 1‘ . n@;
[ ]| ——————
o " Taper 1:10 g%
L% N I - R
u 7
1

. D! | Toperi:ix

All other types of conesa are
dimensioned by using the
TAPER RATIO in addition to
length, large dia, small dia

50—

i

If the cone is to bBe produced
on & lathe the SETTING ANGLE

is to be added.
SETTING ANGLE = half CONE ANGLH

Standardized taper ratios and the corresponding setting angles are
z oL

Taper ¢ 50 13 20 1 : 10 1:6
ratio
Settiﬂg 5“'?5" 1026| ?5541uqn ﬂ&51'45" ﬁﬂuﬂrﬂﬂn
augle X = ;
LSO I I |
Exercise: Enter cone = = . i w |l ol
angle, taper - s S| 3
ratio, setting I 1
' ang] e. L A
50 | e 10 =
S -I,ﬂ = -

Exercise: Enter the wissing taper dimensicng on bottom of sheet P29

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING Technical
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Pyramidal Workpieces - Dimension

ing =

s

There are two possibilities
of dimensioning pyramidal
workpieces: :

I. TAFER RATIO is entered

fe——=— 150 —

Il. INCLINATION is given

= = Al — -

i “Hxxxmxhxx- -

' Taper 1:5 | § g
r";"'}i‘I ~ ,{/_/ _E‘ Q w =
P a - = a o - ~ r:

e e -
- 60 —————f le———— 60—
Note: The definition of the Note: The inclination refers
taper ratio for pyra- ~ to one edge only.
midal workpieces is the It has half the value
same as that for cones. of the taper ratio,
Exercise: Enter the missing dimensions.
N T
/ e !
—. BN | \, ‘-.,_\_\‘
Enter TAPER RATIO —) & PO |
- ’ =4 1
S 75 =
——— 30 - e — 100 ————n_
=
b =5y Toke ¥ e 0
- _:H""’. =2 I} 1 Tl # i a———
2 — <|—'_—~ Enter INCLINATICN
L P \}} : é—__J_ (for the pyramid)
-f_::___‘-—-"-__-'—-—- . i
, Exercise: Enter the taper-
f — e . ratio of the pyramid on

bottom of sheet no, 29 |

Drawing

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING - | Technical
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Full

Comparel

section

Full Sections

Y

\0\

Comparel

Information Sheet

Technical

Drawing
No.33

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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|
|

NAACZARE

i

Exercise: Draw the workpiece in full section true to scale.
Enter all necessary dimensions.

Note. Do not draw invisible lines in sectional vicws.

DEVCLOPMENT CELL FOR SKILLED LABOUR TRAINING Iechnical

Drawing
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Draw the workpiece ln full section,
Enter all necessary dimenslons.
Measurcmonts to be taken Erxom the model.

EXCreiso:

DEVCLOPMENT CELL FOR SKILLED LABOUR TRAINING vechnical
DRaw 1319

AR oF i [FEMMIC&]  FHAINING PHOIHAMME _
Ne.23.2

)




bieocd
]
o

———t— —— o

f"-.---_-‘\
‘!, ""#-_‘l‘\ ‘x‘
f f L Y
¥ 5 1
)
* (Y j / ;
oo A
\ e [
1.\-‘ " -r”
Exercise: Draw the sectional elevation.
Enter all necessary dimensions. pgame Assignment No. 6
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING Technical
Drawi
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Pull Sections

. I
' |
_-..1r____ -FFHM-H
''''''' L L
e - ———— I l
. T 1 ‘
f,______a__m_l

Note:-Where the location of the section plane is not
sufficiently clear, it is to be indicated by a
thick dash-point line (section plane line),

-The direction of view is shown by arrow heads
pointing to the ends of the section plane line.

Exerclise:

Draw the side view in full section with all necessary
dimensions (to be taken from elevation).

Note: - In exceptions dimensions may be civen at invisibtle

lines !

e ——— e —

R ——

\1______J IR =0

— -

The CONNECTING PIECE shows a cylindrical workpiece with
three differenl bores im axiasl direction.
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING E:ﬁﬂ;ﬁl
r PAH-GERFMEN TEFHNIT AL TRAIMING PROGHAMME __ HQ 5“




Full sections - two views -

S o ?R
A

)
—

-

Exercise: Draw elevation and side view as section.

Enter all necessary dimensions.

Y

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK. GERMAN TECHMICAL TRAMING PROGREMME _

Technical
Drawing

No. 35

I.
:
.
|




External (male)

Thread

) @) (2)
[l o
i ——— .
. f )
o Soshe o e _
il L ) nl._
L-Lp-ngth of threodse ? Specifical
e_']._}
run out
o
T T |l= =
[} =
= mas v = |
= , @
Laglfs
| s

bo 95 —of

l—30/ —

Hote:

Threads are specified
by entering codes
(e.g+ M 20) or dimen-
gsions (e.g. 1/2").

L"ijl :

The major dia (4d)
is used to indi-
cate the thread
gspecification.

: The core dia (d,)

ie indicated by
a thin full line
but not dimensﬂnaﬂ1

If the tread is
looked at in axial
direction the mi-
nor dia is symbo-
lized by a three
quarter circle.

Exercise: Complete the drawing of the bolt and enter all
necessary codes and dimensicns.

.. l||- ‘
\ ! :
1 ! 3

=N
M30

Wt

\ i

\

il

W

M20

TRAIMING FROGRAMME

e
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Internal (female) Thread

H i 4 H Note:

" i h I

i b f i (1) : The major dia is used to

H i l L indicate the thread

:: ;I "!""" | aspecification.

| |

I b ot -4 In sectione it is drawn
1 b i in a thin full line.
'

If the thread is looked
at in axial direction
the major dia is symbo-

“h@____
1t |

Y AN ‘&Q lized by a three quarter

Nt I S ‘\\\ circle drawn in a thin

o el “\' full line.

N ‘I NGNAN| NN

o OO\ N B
o SN Y] @ The minor dia indicates
N 1 N \ RN the hole to be drilled
% ;\ e \ \\“‘.::\ before tappinog.

N = Tt is drawn but not

dimensioned.
»{MIBK], Sie— . Correct minor dias for

each thread size may be

i —{() found in tables.
K,/_@

16 -
e E - '_‘“.._2 -
* |
Exercise: 1 pr= = 3 Eoe=as | I CI:
) e L - e
=
Complete side view ‘\I friscry LR T I — e
in full section. || |
un
Mind the correct | St
representation of ;:‘i-:.._ | |
the threads. it - ' I,

f -

T
\.‘-‘
75 s
o 410 TO—T—E———QE ‘_l
| -

—fm10 |

o 30 —_—

w
(=]

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING §eqh.;11¢¢1
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Screw Joints

Stud in tapped hole

visible thus

AN RN
N\x:qu\\QT\;}\\} Ql =
_\ |y @

ff\i“-l'“f“-- SEMRE R
w2 (RS,
\\_\' \_:_:j < \\\ “xf

N NN
e \'_\ i
£ ‘:_\h \ \ i ;\:\

Note:

it covers the internal one

Pipe joint
(pipe in
e

2

|

ITIIFD

&

pipe)

rT,J1E

3

|
|
}
{1
!

!
!

| ey

In secticned assemblies the external thread (1)

(2).

]

15 shown

Exercise:

Draw the assembly of parts A-C in full section.

< «"'.I-/ TV 4 'f_,-", 2 /1 " /] NN
,-i ‘ -'_‘,.ﬁ.__ 7 7 \."‘ “--'\.,"\. N
7N SN N
. i hY
—_'." — — - . ol
A N | Ty
AT T SRR
/:// _/ F ./"‘f . // P \-1 i S . T
A C
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING Technical
Drawing
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Half Sections

e r—— = —

A=t
Y [ TSS

NN\

\\ .

Hote:

Wor kpieces showing
rotatlional symmetry may be
represented in half section,

Complete: The main advantage of this kind of representation is

Z

/ / _{_,!,./- /f,_r/

| —
Exercise: Add the missing portion in half section.
Mote; Workpieces are rotational symmetric and

has a conbtre bore of @ 15 mm.

% DEVELOPMENT CELL FOR SKILLED LABOUR TRAIMING Technical

Orawing
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e Mmiss

ing half wiew.

neld the

EXxercise:

MisSsing

hall view.

Hume Assignment No. o
—

= E——— ]
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Threads in Helf Section

Exercises:

e 3] ——

| g : :
— . v 2 AT ' ’/; / i
777775 A N

N

s
A

F r 4 i,
o sir e bl il —
I e ‘
e | i
3 |

M 36

A AP A A A, S S ST TIT, .
%-%“-**frﬁfr:*rﬂffﬂx L A A
r
-

z..l.._*l.é \ )

2ami e g2 1e5°
g 4[] —
| e P el \
— a5 - - e T

I. Draw the sbove BSocket in half-sectional representﬂtioﬁ !

T

1T, A Reducing Oocket, external thread R 1",
internal thread R 1/2", connects two
pipes. Wall thickness of the big pipe 1is
6mm, of the small pipe "4mm.

—t vl Draw the joint in & half- sectional

representation, Enter all necessary dimen-
sions in the detail drawing of the socket.

2

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING gechgical
Drawing
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This representation is not

guitable as elevation view

of the workpiece !

Give » =sons:

To avoid these frults and to lsy open Aas much hollow space as possibld

the OFFSET SECTION dis3 used

SECTION A-D

\\\ *ﬁﬁ1 ;H I 2
N B
: g I | A !
o mL——
a/" 7, //.:
) B
Note: r'“'
1. If the cut jumps from 1
one plane to another 18 D
the course of the cut c = : bl
must be ind icated
e.q. CTLON A-D" :
II. The offset in the =8 .
cutting plane (a) does _Rhn _
not create a line
t sectional viewl

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING o

irawine
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P
—— - ——

Exercise: Draw the sectional elevation,

'u-ln-.—--

— — — =y

|
L

i

Exercise: Draw the secticnal side view.

PAY GF AMAN TECHNICAL TRAINING PROGRAMME R
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Exercise:

Drew the elevestion view of the Slide as offset section !

BS

o
1
l

B5

Through hole

oy

@15

-

!/I
/

Counter bore hole
810, 5 deep.
Through hole @5

y -1 L
@II |
T 5 O
Il
v 5 il
{ A P |
i P
| 0 -
©1 hes
| I
I | |
11 Lol

1

Home Assignmenl NO 9.

PAK GEHMAN TEC HMiCAL THAINING FROGRAMME
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Ferta not sectioned

Machine elements and parts which have no internal structure,
are not sectioned.

SOLID PARTS e€.g. %
Shafts, balls, A
rivets, Tt =mEE ) q K
keys. el
.f s
i A
s — ——
- L]
RIBS and BPDKES e.g. ] p

Note: If these parts are shown in cross-sectional view,

they a » e sectioned.

Exercise: -9
Prepare the | j
asgsembly drawing 2 f
of the hinge. 1'% o
Fer the bore hole g B use the & M o o
gsame type of sectioning as T .é | brrrrys |
in the detail drawing. L ’ -
u |
12457 (#9 '46-*1
3‘5 {

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING %ﬁ;ﬁﬂ;ﬂ
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L <t
-y
Exercisa2: Draw the side view in full section. "
I
L o

L\
V(. S
= (o——

&

= ! b

\

Exercise: Draw the full sectional elevation.

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING Technical
b 4 Drawing
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1.

(BEoth holes

¥, r_/[
right through) /

(=3

F = E—.-I End View

Sec

S
)
\>/
AR
\!,7
—"i

Draw an -end view looking in the direction of arrows F-F.
2. Complete the sectional front view looking on plane D-D.
3. Complete the sectional end view looking on plane E-E.

tion E-E

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
PAK-GERMAN TECHNIEAL TRAINING PROGRAMME _—
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= Fll'_‘lf'

Draw the elev

cecthionns

rabion vi

J I
S,
<
%
\
I
‘I——.
/
i
" ;—"
"Ii'_.
1 i

: “ll':‘lll ort 23 r"d'l]. section 1
v T
' |
r ]
i. |
| |
! |
ExE |
l |
l |
|
| |
| I
[ |
I . |
I |
| I
I I
Pl 3 | I
I [f | ' I ﬁ* B
(] _ 7
I | I I l | f“‘ '{.f'.a
l | s 1 | : l | i
1 -

SPINDLE SUPPORT

Scale

1

1

—r——

BAK-GERMAN TECHNICAL THAINING PROGRAMME
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Weldins Symbeols
r— - — —_ r [-- —— - —
Squar v Double Vee Double fillet
Eq = E‘f " or 'Single fillet 22 ;
| utt -weld utt-wel | X-Butt weld {concave
b — ——- . e L =
e | ¢ o=
[ 1]
Picrerial kHH‘--‘-fﬂo}{
representation 1 J L o
e N
s f o= Bl
] I1--- = __." e e — |
Symbolic " 41 < ? ‘Q\ B x
representation ; "L .E}

S=ir

—_—

The infermations given by
representalions are

Single fillet
thickness of weld=5mm
Lenglh of weld=250mm

Exercises
I. Find out the 'Yre of weld and the thickness

&= 350

Type of weld
Thickness of weld

Il. Enter the pictorial representation with scale !

single fillet, thickness = 5mm part 2 with p- 3 : Double fillet

r—-- P50 - e = 7
A y i 8 P/
PN
! ol LN
e 5 AN
Sk e I
= T RS -L‘:
= | ' TR
] | ]
——  —— Q250 - 1 part 1 with part 2 1 X-butt weld

concave thick = Smm

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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Welded Jobs ~Flywheel-

@1cod

Exercises:

DETAIL X
1.  FEnter the necessary AL AL LA LT EL A ITL LS

welding symbols (symbolic)
into the elevaetion view
of the Flywheel.

DETAIL ¥
I1T,.Enter the necessery
welding symbols (pictorial)
into the enlarged
detnil views X and Y

Scale 1:10
1:25

PP 7Rl rr Ll r el Sl el

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING

FAK GERMAN TECHNICAL TRAINING PROGRAMME IEgES
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Welded Jobs -Structursl Shapes-

JL 40 x 6, S0lg.

SHEET 12 x 100 x120

L STANDARD CHANNE]

- €5 100
A Sl AT n ]- b LA l A
\ a tﬂ. L% | G a L] £
< 1 ¥
[PB 108, 340lg | EQUALSIDED

eg L40 s« &

o ISﬁEﬁL

a L 3 s rz

/“‘ 622205250

“w e [5 3

S —

=N
H-BEAM,
—— | £ T
hlbp|s|t]n
| |
2 100{100 | & |10 iu

SHEET 8 x220 x280 \Uﬂﬂ, 270 lg

The elevation view of the above Stand is represented on sheel No.47A
|

Exercises:

I.Complete the
side view.
(sheet 47 A) i

II.Draw the
section A-B.
cn the right
hend side of '
this sheet)

III.Enter the
welding symbols.

SECTION A-B i

SCALE 1:25

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING %:g]:iﬂgal
PAK-GERMAN TECHNICAL TRANING PROGRAMME R a ::
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Welded Jobs =Structurzl thapes

"3 ]
b
3
(2]
o
=z
<
[ren
v
@ | a7

| - ———— -

< | R
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Drawing from Models

-Welded Structural Shape-

Sxerecise:

Jravw She Guide in threes views

(2levaticn secsioned).

Enter the welding symbeols (symbolic).

Thickness of welds:
triargular ribs = 5 mm
guide plates = 5 mm.

Beale 7:2,5

AR AR S AL

et TN

Exercise: ~Axle-

Draw the Axle in three views.

fhe hellow spaces lave tn be

shown in partial sections.

The dia 25 mm has to‘*be machined
to a Solerance of —o0.05nM-

The surfaces of this egylindrical
portion and of the cone -are of the
quality 'fine machining'. All
other surfaces get

'emooth machining'.

Scala 1:1

DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING
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Draw one view of (he gown workoweed Scawe 11
Basie form rectangie 70x80mm, sheel the kAess = 5 mm
Relerenice ves for dinensomng wrical cenlie line and
lower adge Upper edge = 30 mm, step = 30 mm high
distance of holes from cach others: SOmm, from
below = 15 mm . hole da = Wmm

Task:

| Diaw one wew of the given workpieee Scale 11
Base form reclangle BOxBO mim. sheal Thakness = mm
Reterence lngs lor dimgnsmnng centre line anc lower
sdge Lower pb = 20%30 mm_upper job = &0 mm wids T0
mm lrom below

ﬁj Task

Oraw one wew of the gven workpece Scale 11
Basic form rectangle 50xB0 mm, sheet thekness =8mm
Referance luie tor dimensomng . centre line for the big
: hole . distance of reference lne (rom the lower edge

- = 30mm pich of upper hales = 30 mm. from the refe-
rence Ling = L0 mm. dameter of the tig hole = 30 mm
and the small holes da = 10 mMm

DIMENSIONNG OF FLAT WORKPIECES

Narme g s AL
Drawn Oade e ——— _ - (Chacked Date =
DEVELOPMENT CELL FOR SKILLED LABOUR TRAINING e

PAR . GERMAN TECHMICAL TRANING PRIGRAMME - ke, |




lask .
@ liraw one vww of the wen wirkpece Scale 1)
! Base hrm ieclingle 5= B0 mm, sheel thickness = 10 mm

Refgrence bnes for dmensoning iower and nighl edge Lent
edge =65 upper edoe = 40 pdch of holes from faghl = 15
hom below = 15 and S0mm, hole da =12 mm

Task
Draw one view of |he geen workpece Scale 1!
Base form rectangle E0xB0 mm, sheet Thckness = 10mm
Reference lnes for dmensoning centie Lng and lowef edge
Left and righl wdg¢ = 55 mm, upper edge =L0mm,
job = 20x35 mm
Task
Draw one wvew of Ihe gven workpsece Seale 1]
Basic ftorm  mwctangle G0x80 mm. sheet thickness= 1D mm
Reference lmaes for dimensoning centre Lines Lefl and
— fght edge = 50, upper and lower edge = 30 mm, breaking
thiough = 20xd0mm

o

sk
Oraw ore vew ol Ihe gven workpsce Scale 11
Basc form, weclangle 60xB80 mm, sheel [hekness =12 mm
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